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CHRISTOPHER C. JOYNER*

Ice-Covered Regions in
International Law
ABSTRACT
Permanent ice covers more than one-tenth of the earth's land
surface, and seasonal ice covers one-tenth of the world's ocean
surface. Yet, the internationallegal regimefor jurisdiction over ice
remains incomplete and unclear. This is especially true in the Antarctic where serious legal questions persist over sovereign claims to
that continent. This study examines various ice structures and aims
to clarify their legal status. Ice forms analyzed include glacier ice,
sea ice, shelf ice, icebergs, and ice islands. The conclusion of this
study is obvious: As fresh water becomes more scarce, so too will
exploitation of polar ice forms become more attractive. What is
needed is more serious attention to fix the status of ice under international law, such that its legal relationship with the rest of the
earth's environment can be clearly established.
I. INTRODUCTION
Ice is the solid, crystalline form of water. It is transparent, colorless,
odorless, and tasteless. Upon freezing, water expands as ice; since its
density is less than that of water, ice floats. In an era of dwindling fresh
water resources, the fact that more than three-fourths of all the world's
fresh water is locked up in ice formations,' principally those in the polar
regions, assumes ever-increasing importance. No less significant is that
for those ice resources to be managed prudently, an appropriate international legal regime should be in order.
Ice occurs on the earth's continents in various forms. Most notable are

the continental glaciers that cover Antarctica and Greenland, though smaller
perennial ice masses are also found in parts of Canada and Alaska. Ice
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also occurs on land as ground ice, or permafrost, which is permanently
frozen soil..
The oceanic waters of polar regions are characterized by ice formations
as well. The freezing of seawater in the Arctic and Antarctic produces
pervasive circumpolar pack ice on the water's surface. Icebergs frequently
occur when large chunks of ice break off from continental glaciers and
ice fringes and drift seaward.
Permanent ice covers more than one-tenth of the world's land surface,
and annually-produced seasonal ice covers more than one-tenth of the
world's ocean surface. Nevertheless, the international law concerning ice
remains incomplete and unclear. No international legal regime is yet in
place which comprehensively sets out the legal status of ice in its various
forms or specifically assigns jurisdictional competence over its use. This
study modestly aims to improve upon that legal lacuna by undertaking a
three-fold analytical approach. First, a brief assessment is made of the
political regimes overseeing activities in ice-covered regions, specifically
the Antarctic and the Arctic. Second, various forms of ice are analyzed
with a view to distinguishing their distinct features and geophysical status.
This determination should afford a better opportunity to relate various
ice forms to international law. Third, the status of different ice forms is
appraised under contemporary international law and the implications posed
for jurisdiction over and use of ice resources are assessed. From this
treatment, there should come a greater appreciation for ice as a natural
water form, as well as the realization that the international community
needs to address more carefully and thoughtfully the legal bases for
establishing jurisdiction over, valid claim to, and exploitation of ice as
an increasingly valuable natural resource.
II. POLITICAL REGIMES FOR ICE-COVERED AREAS
A. The Antarctic
The area south of 60 degrees South Latitude is governed under the
legal framework established by the 1959 Antarctic Treaty.' Since its entry
into force in 1961, the Antarctic Treaty has experienced a progressive,
expansionary evolution into a regime-system. As a multilateral instrument, the Antarctic Treaty has earned high plaudits for successfully sustaining nonmilitarization, denuclearization, freedom of scientific research
and cooperation, and generally peaceful conditions within the treaty area.
In mid-1991, the Antarctic decision-makers, called the Consultative Parties, included the 12 original members of the Treaty-Argentina, Australia, Belgium, Chile, France, Japan, New Zealand, Norway, Sor"h
Africa, Soviet Union, United Kingdom, and the United States--and 14
2. Antarctic Treaty, Dec. 1, 1959, 12 U.S.T. 794, T.I.A.S. No. 4780, 402 U.N.T.S. 71.
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additional entries since 1961-Poland, Germany, Brazil, India, China,
Uruguay, Spain, Sweden, Netherlands, Ecuador, Italy, Peru, Finland and
the Republic of Korea.' These States meet biennially to set recommended
policy for the Antarctic. In the course of deliberations over the past three
decades, significant new international agreements have been negotiated
to meet various perceived needs in the Antarctic. As of early 1991, nearly
200 recommendations have been adopted by the Consultative Parties to

deal with activities ranging from environmental concerns, meterology,

and agenda setting to logistics, tourism, and telecommunication. 4 In 1972,
the Convention on the Conservation of Antarctic Seals 5 was promulgated,
with the express purpose of limiting the vulnerability of seals to commercial exploitation. In 1980, the Convention on the Conservation of
Antarctic Living Marine Resources (CCAMLR)6 was negotiated. This
treaty, which entered into force in 1982, is designed to foster conservation
and prudent management of krill fishery resources in the Southern Ocean.
Finally, in November 1988, the Consultative Parties opened for signature
their Convention for the Regulation of Antarctic Mineral Resource Activities (CRAMRA).' This accord intends to establish a special regime
overseeing exploration for and exploitation of Antarctic mineral resources,
though not including ice. During 1989, however, the domestic actions
by some governments have raised serious doubts about the possibility of
CRAMRA ever entering into force.' This difficulty notwithstanding, the
3. U.S. Dep't of State, Treaties in Force: A List of Treaties and Other International Agreements
of the United States in Force On January 1, 1990, 273 (1990); Antarctic Treaty, Final Report of the
Fifteenth Antarctic Treaty Consultative Party Meeting, Oct. 9-20, 1989, at 3.
4. See generally Antarctic Treaty, Handbook of the Antarctic Treaty System (6th ed. 1989).
5. Convention on the Conservation of Antarctic Seals, June 1, 1972, 29 U.S.T. 441, T.I.A.S.
No. 8826, 487 U.N.T.S. 96.
6. Convention on the Conservation of Antarctic Living Marine Resources, May 20, 1980, 33
U.S.T. 3476, T.I.A.S. No. 10,240, 19 l.L.M. 837.
7. Convention on the Regulation of Antarctic Mineral Resource Activities, June 2, 1988, 27 1.
L. M. 859, 868. For recent analyses of this instrument, see U.S. Office of Technology Assessment,
Polar Prospects (1988); Joyner, 1988Antarctic MineralsConvention, I Marine Pol. Repts. 69 (1989)
and Joyner, The Evolving Antarctic Minerals Regime, 19 Ocean Dev. & Int'l L. 73 (1988).
8. In May 1989, the Australian and French governments indicated that they would not sign the
Antarctic Minerals Convention, but instead would press for the Antarctic Treaty Parties to adopt a
special convention establishing Antarctica as a World Wilderness Area. As a condition for entry into
force, all seven claimant states must sign and ratify the CRAMRA. By refusing to sign, Australia
and France effectively vetoed that possibility. Australia's decision apparently was motivated by
environmental concerns, especially in the wake of the Exxon Valdez oil spill disaster in March 1989
in Alaska, the Bahia Paraisooil spill in January 1989 offshore of Palmer Station on the Antarctic
Peninsula, and considering fears over the hole in the ozone layer above the Antarctic and the
continent's major influence on world climate change. Cockburn & Morgan, Australia BlocksAntarctic
Mining Operations, The Times, May 23, 1989, at 4, col. 2; Scott, Australia Advocates Wilderness
Statusfor Antarctica, Christian Science Monitor, May 24, 1989, at 3, col. 4. For discussion of the
legal and political implications, see Joyner, CRAMRA: The Ugly Duckling of the Antarctic Treaty
System?, in The Antarctic Treaty System in World Politics (A. Jongensen-Dahl & W. Ostreng eds.
1991) (forthcoming) and Joyner, Antarctic Treaty Diplomacy: Problems, Prospects, and Policy
Implications, in The Diplomatic Record 137 (D. Newsom ed. 1990).
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southern polar region today, unlike the Arctic, is administered formally
by a select group of states through a defined, systemic arrangement of
multilateral agreements, devoted particularly to environmental concerns.
Regarding sovereignty in the Antarctic, seven States-Argentina, Australia, Chile, France, New Zealand, Norway, and the United Kingdomassert claims to portions of the continent. The claims by Argentina, Chile,
and the United Kingdom overlap in substantial part, and this situation
conceivably could produce jurisdictional conflicts in the future. Of critical

significance, no States other than the claimants themselves recognize the
legal validity of these claims, and not surprisingly, the three overlapping
claimants do not recognize each other's assertions to title. It also merits
mention that within the Treaty framework, a process of "internal accommodation" has been fostered between the claimant states and the 19
remaining nonclaimant Consultative Parties through Article IV of the
Antarctic Treaty." This provision in effect "freezes" the problem of sovereignty in the region by suspending determination of the legal validity
of any national jurisdictional claims to Antarctica. Consequently, Article
IV permits the Treaty regime to function cooperatively by keeping national
sovereignty considerations formally removed from the decisionmaking
process.
B. The Arctic
The ice region in the north polar zone encompasses the Arctic Ocean.
The Arctic Ocean, the smallest and shallowest of the world's oceans,

covers an area of 5,500,000 square miles." Its unique characteristic is
9. Article IV is the critical provision in the Antarctic Treaty, as it permits the parties to agree to
disagree on the legal status of sovereign claims and then go on to deal with Antarctic affairs. In
full, Article IV provides:
1.Nothing in the present Treaty shall be interpreted as:
(a) a renunciation by any Contracting Party of previously asserted rights of or
claims to territorial sovereignty in Antarctica.
(b) a renunciation or diminution by any Contracting Party of any basis of claim
to territorial sovereignty in Antarctica which it may have as a result of its activities or
those of its nationals in Antarctica, or otherwise;
(cY prejudicing the position of any Contracting Party as regards its recognition or
nonrecognition of any other State's right of or claim or basis of claim to territorial
sovereignty in Antarctica.
2. No acts or activities taking place while the present Treaty is in force shall constitute
a basis for asserting, supporting or denying a claim to territorial sovereignty in Antarctica
or create any rights of sovereignty in Antarctica. No new claim, or enlargement of an
existing claim, to territorial sovereignty in Antarctica shall be asserted while the present
Treaty is in force.
Antarctic Treaty, supra note 2, at art. IV.
10. Whitaker's Almanack 204 (120th ed. 1988). An overview of the geophysical features of the
Arctic Ocean is supplied in D. Groves & L. Hunt, Ocean World Encyclopedia 13-18 (1980). Accou,..s
of the Arctic Ocean's area vary somewhat, depending upon the source. The 1989 World Almanac
and Book of Facts (M. Hofman ed. 1989) defines the Arctic Ocean as "the name for waters north
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the perennial ice sheet that overlays the water surface. This ice layer
averages 10 feet in thickness and in some places may reach depths of 40
feet.
The Arctic region under international law is considered ocean space,
and falls under the law of the sea. Consequently, the six Arctic littoral

States--Canada, Denmark (Greenland), Iceland, Norway, Soviet Union
(with the longest coastline), and the United States (Alaska)-exercise
rights of coastal state jurisdiction in the region, including proclamation
of 12-mile territorial seas and 24-mile contiguous zones, as well as more
recently established functional expanses of jurisdiction, namely, 200-mile
exclusive economic zones and 250-mile continental shelf delimitations."
In addition, the Arctic Ocean has high seas areas. There are, however,
no distinct provisions in the traditional law of the sea for treating coastal

or floating ice formations, nor does the 1982 United Nations Convention
on the Law of the Sea (UNCLOS) supply any special regime for icecovered ocean space.' 2 Article 234 of the 1982 UNCLOS Convention
does grant special regulatory and enforcement rights to coastal States in
ice-covered areas to reduce and control vessel-source pollution within the

limits of the exclusive economic zone.' 3 In no way, however, does the
provision depreciate the reality that both the Arctic and Southern Oceans
remain subject to the general legal regime for the world's oceans.

No specific multilateral, treaty-based regime exists for governing the
Arctic. The region is bounded by sovereign States that claim special
rights to the area principally by virtue of geographical propinquity. Nuof the continental land masses of the Arctic Circle," and posits the area as 5,105,700 square miles.
Id. at 515. The 1987 Reader's Digest Almanac and Yearbook (D. Whitney ed. 1987) lists the area
of the Arctic Ocean as 3,662,000 square miles. Id. at 182. The 1988 Information Please Almanac
Atlas & Yearbook (41st ed., 0. Johnson ed, 1988) puts the area at 5,440,200 square miles. Id. at
469.
1i. These contemporary jurisdictional zones are set out in the 1982 United Nations Convention
on the Law of the Sea, U.N. Doe. A/CONF.62/WP. 10/Rev.3 (1982), reprintedin 21 1. L. M. 1261
[Hereinafter cited as 1982 Convention on the Law of the Sea]. See id. at arts. 2 and 3 (territorial
sea), art. 33 (contiguous zone), arts. 55, 56, 57 (exclusive economic zone), and art. 76 (continental
shelf).
12. See Joyner, The Exclusive Economic Zone and Antarctica: The Dilemmas of Non-Sovereign
Jurisdiction, 19 Ocean Dev. & Int'l L. 69 (1988).
13. In full, Article 234 provides:
Coastal States have the right to adopt and enforce non-discriminatory laws and
regulations for the prevention, reduction and control of marine pollution flor vessels
in ice-covered areas within the limits of the exclusive economic zone, where particularly severe climatic conditions and the presence of ice covering such areas for
most of the year create obstructions or exceptional hazards to navigation, and pollution of the marine environment would cause major harm to or irreversible disturbance of the ecological balance. Such laws and regulations shall have due regard
to navigation and the protection and preservation of the marine environment based
on the best available scientific evidence.
1982 Convention on the Law of the Sea, supra note 11, at art. 234.
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merous large and small islands populate the rim of the Arctic's mediterranean sea. No major territorial dispute currently challenges sovereign
claims to Arctic land, including islands. Controversy does persist, how-

ever, over the extent of coastal State jurisdiction offshore the Arctic seabed
and the superjacent waters, and to Norway's claims to exclusive jurisdiction over resources on the Svalbard continental shelf. Legal uncertainty
also hangs over the Norwegian-Soviet continental shelf boundary in the
Barents Sea.' 4
National claims to both polar regions are often depicted on contemporary maps as pie slices, or sectors, with their apexes dovetailing on
the poles. The doctrine of contiguity forms the basis of this so-called
sector theory, which asserts that a State situated close to a pole may claim
all territory-land, water and ice-found between a line drawn from the
easternmost point to the pole and a second line drawn from the westernmost point to the pole. Though perhaps convenient as an apportionment
device, the sector theory finds little validity in state practice or in customary international law, either for the Arctic or the Antarctic. Among
Arctic States, the notion receives some support from Canada"5 and the
Soviet Union, " but it is vigorously rejected by Norway,"7 the United
14. For discussion of these controversies, see Shusterich, InternationalJurisdictional Issues in
the Arctic Ocean, 14 Ocean Dev. & Int'l L. 234 (1984).
15. In 1925, Canada's Minister of the Interior formally discussed a map in the House of Commons
that laid claim to all land "discovered or yet to be discovered" between the meridians of 60 degrees
and 141 degrees west longitude. Pad. Deb., House of Commons (5th ser.) 4084 (1925). For detailed
discussion of Canada's historical inconsistency in applying the sector principle to justify its Arctic
claim, see D. Pharand, Canada's Arctic Waters in International Law 46-63 (1988).
16. By a decree adopted in April 1926, the Soviet Union applied the sector theory to assert claim
over lands and islands in the Arctic. The decree asserted that
Are declared forming part of the territory of the Union of Soviet Socialist Republics
all lands and islands already discovered, as well as those which are to be discovered
in the future, which at the moment of the publication of the present decree are not
recognized by the Union of the Soviet Socialist Republics as the territory of any
foreign state, and which lie in the Northern Frozen Ocean north of the coast of the
Union of Soviet Socialist Republics up to the North Pole, within the limits between
the meridian longitude 32* 4'35" east from Greenwich, which passes along the
eastern side of Vaida Cay through the triangular mark on the Kekurski Cape, and
the meridian longitude 168' 49'30" west from Greenwich, which passes along the
middle of the strait which separates Ratmanoff and Kiusenstern Islands from the
group of Diomede Islands in the Behring Straits.
Decree of the Central Presidium of the Central Executive Committee, U.S.S.R., April 15, 1926,
reprinted in M. Whiteman, 2 Digest of International Law 1268 (1963).
17. Norway officially rejects the sector theory in international law. As set out in a diplomatic
note dated August 8, 1930 from the Norwegian Prime Minister to the Government of Canada,
At the same time, my government is anxious to emphasize that their recognizance
of the sovereignty of His Britannic Majesty over these islands [i.e., the Sverdrup
Islands) is in no way based on any sanction whatever in what is named the "sector
principle."
1930 Can. T.S. No. 17, at 3.
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States,"8 and Denmark.' 9 In the Antarctic, the sector method has been

invoked only by two States--Great Britain' and Chile2"-and then, only
partially and in tandem with assertions of "effective occupation." No
sector claim actually was declared by a claimant State such that its apex
converged on the South Pole. Moreover, all claims, save for that of
Chile,22 are limited to land and islands. In sum, the sector theory is not
developed in state practice as a valid rule or principle of international
law. Nor can the sector notion provide an accepted legal basis for asserting
sovereign claims over areas of land or sea. It is merely a mechanical
device intended to accommodate national claims in polar regions, an
objective which hardly has been attained. 23
18. The contemporary State practice of the United States was curtly summed up in an opinion
issued by the Legal Advisor's office in late 1959: "the United States had not recognized [the socalled 'Sector Principle'] as a valid principle for claiming jurisdiction." M. Whiteman, 2 Digest of
International Law 1268 (1963).
19. Denmark expressly denied that its case relied on the authority of contiguity, the founding
premise of the sector theory. Such a position thus perforce negated any recognition of validity
attributed to the sector notion. Memorial of Denmark, Legal Status at Eastern Greenland (Den. v.
Nor.), 1933 P.C.IJ. Series C. No. 63, at 747.
20. On July 21, 1908, Great Britain adopted a letters patent which made South Georgia, the
South Shetland Islands, South Sandwich Islands, South Orkney Islands, and Graham Land, dependencies of the Falkland Islands. British Letters Patent appointing the Governor of the Colony of
the Falkland Islands to be Governor of South Georgia, the South Orkneys, the South Shetlands, the
Sandwich Islands, and Grahams's Land, and providing for the Government thereof as Dependencies
of Colony. Westminister, July 21, 1908, 101 Brit. Foreign & St. Papers 76 (1909), reprinted in W.
Bush, 3 Antarctica and International Law 251 (1988).
On December 24, 1908, an ordinance defined these "dependencies" as being "the groups of
islands known as South Georgia, the South Orkneys, the South Shetlands, and the Sandwich Islands,
and the Territory known as Graham's land, situated in the South Atlantic Ocean to the south of the
fiftieth parallel of south latitude, and lying between the twentieth and eightieth degrees of west
longitude." Ordinance no. 9 of 1908 in Falkland Islands Gazette vol. 19, no. 1 (1 Jan. 1909), at
6, reprinted in W. Bush, supra, at 255.
On March 28, 1917, Great Britain issued a second letters patent which redefined the Falkland
Island Dependencies to encompass "all islands and territories whatsoever between the 20th degree
of West longitude and the 50th degree of West'longitude which are situated south of the 50th parallel
of South latitude; and all islands and territories whatsoever between the 50th degree of West longitude
and the 80th degree of West longitude which are situated south of the 58th parallel of South latitude."
Letters Patent passed under the Great Seal of the United Kingdom, providing for the further Definition
and Administration of certain Islands and Territories as Dependencies of the Colony of the Falkland
Islands. Ill Brit. Foreign & St. Papers 16-17 (1917-18), reprinted in W. Bush, supra, at 264-265.
21. On November 6, 1940, Chile adopted a decree which asserted that: "All lands, islands, islets,
reefs of rocks, glaciers (pack ice), already known, or to be discovered, and their respective territorial
waters, in the sector between longitudes 53 and 90 West, constitute the Chilean Antarctic or the
Chilean Antarctic territory." Decree No. 1747 by the Ministry of Foreign Relations, Chile, 40 Boletin
de Iso leyes; de los ordenes; decretos del Gobernio, 1940, at 2,44041 (1940), reprinted in W. Bush,
supra note 20, at 311.
22. Chile's decree of claim, in addition to land and islands, also includes islets, reefs of rocks,
glaciers (pack-ice), and "their respective territorial waters." Id.
23. For an excellent treatment of the sector theory in law and practice, see D. Pharand, supra
note 15, at 1-87.
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III. ICE FORMS AND INTERNATIONAL LAW
A. Glacier Ice
1. Geophysical Character
Glacier ice, also known as sheet ice, is formed on land by the recrystallization of snow and other kinds of solid precipitation. Particularly
characteristic of glacier ice is its flow over the land surface. Glacier ice
generally is nourished by snowfall and wastes away by melting or breaking
off at the margin (calving). The difference between gain in snowfall
(accumulation) and loss of mass (ablation) will determine size of the
glacier ice form. Glacier ice generally takes three forms today: (1) ice
sheets, which are continental glaciers; (2) mountain glaciers, which are
confined in paths of movement; and (3) shelf ice, or those glaciers at the
ocean edges or at the foot of glaciated regions.24 In total, glacier ice
covers about 11 percent of the world's land surface and contains more
than three-fourths of the fresh water supplies available on earth. If the
earth's glacier ice were to melt, estimates calculate that sea level rise
would be some 90 meters, sufficient to inundate most islands and coastal
communities.'
Two great ice masses, the Antarctic and the Greenland ice sheets,
account for 99 percent of the world's glacier ice. Impressively, 91 percent
is located in Antarctica alone.26
Antarctica's ice sheet, the largest and oldest ice mass on the planet,
covers an area of 13,800,000 square kilometers (5,300,000 square miles),
more than 98 percent of the continent." This glacial sheet is characterized
by tremendous thickness as it rises to form a massive dome overlaying
the center of the continent. The average thickness of this massive cap of
ice exceeds 2000 meters (6000 feet), and the thickest sections in the
interior reach levels of 4500 meters (14,700 feet). It is Antarctica's ice
mantle which pushes up the average elevation of the continent to be the
highest on earth. It is also the weight of Antarctica's massive ice sheet
that depresses much of the continent's land surface below sea level.
Containing an estimated volume of 25-30 million cubic kilometers (5.87.0 million cubic miles), Antarctica's ice cap holds 75 percent of the

earth's fresh water and more than 90 percent of its ice.28
The Greenland ice sheet is actually subcontinental in size. About 80
percent of Greenland's total area (846,000 square miles) is covered by
an ice sheet 668,000 square miles in area." Isolated glaciers and small
24. Britannica Macropaedia, supra note I, at 794.
25. Id. at 795.
26, Id. at 797.
27. Id. Exposed rock on Antarctica only covers 200.000 square kilometers (77,000 square miles).
28. Britannica Macropaedia, supra note 1, at 797.
29. Id. at 798,
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ice caps account for an additional 29,300 square miles of ice-bound land
around Greenland's periphery. The Greenland ice sheet extends nearly
2400 kilometers (1500 miles) in a north-south direction, with its greatest
width running east to west at 1100 kilometers (680 miles). " The ice sheet

on the mainland is largely confined by mountains ringing the periphery.
Consequently, coastal ice shelves are rare in Greenland. There are, how-

ever, large glacier tongues of the ice sheet that push through valleys to
calve off into the Atlantic, producing icebergs that sometimes clutter North
Atlantic shipping lanes.
2. Legal Status
In the Antarctic particularly, certain political and legal inconsistencies
are apparent concerning the status of claimed portions of the continent,
proven conditions for sovereignty, and demonstrated activities of States
in the region. There is ice-clad territory on the continent which no State
claims, 3 and there are several States active in Antarctic affairs that claim
no territory.32 One part of the continent is overlapped by three States'
claims, and four States claim particular portions alone.
The claims to Antarctica, except that of Norway," resemble pie-shaped
slices, or sectors, and generally follow longitudinal coordination from
the South Pole beyond glaciesfirma3 Antarctica to termination points at
or near 600 South Latitude. Claimant States have based their respective
claims on a combination of various legal supports, including discovery,
exploration, "effective occupation," and commission of symbolic acts,
as well as asserted principles of contiguity, continuity, the sector theory,
30. Id.
31. The so-called "Unclaimed Sector," located within 90' to 150OWest Latitude, remains the
largest unclaimed piece of territory on earth. This portion of the cold continent has been partially
explored and was the site of at least two major scientific expeditions. It is because the United States
has a long history of exploration and scientific work there that this region is sometimes referred to
as the "American" sector. Although the United States has made no formal claim to this sector, it
has reserved the right to do so. M. Whiteman, supra note 18, at 1270.
32. In addition to the 26 Consultative Parties, at least I I other States have become parties to the
Antarctic Treaty. Though not formally involved in making policy decisions for the region, these
States nevertheless have demonstrated interest in Antarctic affairs and sufficient political will to be
bound to the Treaty's commitments. Included in this "non-consultative party" group are Austria,
Bulgaria, Canada, Colombia, Cuba, Czechoslovakia, Denmark, Greece, Hungary, Democratic People's Republic of Korea, Papua New Guinea, Rumania, and Switzerland, U.S. Dep't of State 1990
Treaties in Force, supra note 3, at 273.
33. The territorial claim by Norway to Antarctica has never been demarcated by terminus points.
This may be attributed to Norway's antipathy to the sector theory in general, but more particularly,
to the adverse legal and jurisdictional implications sectorization would present for Norway's Arctic
claims to Svalbard (Spitzbergen) vis-a.vis conflicting claims in the Barents Sea by the Soviet Union.
For discussion of these issues, see generally W. Ostreng, Politics in High Latitudes: The Svalbard
Archipelago (1978).
34. Glacies firma, or "firm ice," refers to the thick, solid glacier sheet that is fixed on top of
the continental land mass beneath. Given its permanent character, glaciesfirma may be considered
legally assimilated to the land for jurisdictional considerations. Britmnica Macropaedia, supra note
1, at 797.
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and the civil law notion of uti possiditis." The legal validity of all these
claims is hotly disputed, albeit one stark realization stands out: Not a
single claim has received formal recognition as having valid legal standing
by any nonclaimant State in the international community. As a consequence, the legitimate presence of a sovereign on the continent is arguable
at best.
Important for this study, the legal status of the ice sheet overlaying
Antarctica terrafirma similarly lacks clear title to sovereign jurisdiction.
Ironically, the massive ice sheet bears responsibility for perpetrating this
legal dilemma. It is the ice sheet that dominates climatic conditions on
and around Antarctica and that makes the continent a perennial white
desert--the coldest, windiest, highest, driest, most lifeless place on earth.
The legal upshot is that Antarctica remains desolate, isolated, and uninhabited-save for the multinational population of approximately 4000
scientists that visit the continent annually. The plain fact is that incredibly
harsh climatic conditions caused by the thick ice mantle have rendered
effective occupation of Antarctica through permanent settlement thus far
impossible, a physical situation that gravely undercuts substantiation of
any national claim of valid legal title to--and hence sovereign jurisdiction
over-=Antarctic territory, and Antarctic ice.
The legal situation on the island of Greenland is different. Since 1979,
Greenland has enjoyed home rule from Denmark, though it remains an
integral part of the realm, with representatives in the Danish parliament.
The population of Greenland is nearly 55,000 (1987 estimate), and sovereign status is not at issue. As a result, the sovereign status of the ice
sheet covering Greenland is not in question. Sovereignty over the ice
sheet follows sovereignty over subglacial terrafirma.The critical quality
present in Greenland-and absent in the case of Antarctica--is clear and
indisputable title to sovereign jurisdiction over the territory. Greenland
is part of Denmark's sovereign territory, a political fact confirmed by
widespread international legal recognition. Lacking such clear title makes
determination of appropriation rights over continental and coastal ice
structures complicated and contentious.'
B. Sea Ice
1. Geophysical Character
Sea ice, commonly called pack ice, forms from seawater, is only one
to two years old, normally has a thickness of less than six feet, and drifts
35. For discussion of these various legal positions, see F. Auburn, Antarctic Law & Politics 561 (1982) (sovereignty and national interests).
36. See generally Legal Status at Eastern Greenland (Den. v. Norway), 1933 P.C.I.., Series A/
B No. 53, at 22 (April 5, 1933).
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unattached to the land. Ocean movements keep the pack ice in constant,
undulating motion. Consequently, the pack ice mass is pervasively fractured, earmarked by webs of channels, floes, and islets."
In the waters of the Southern Ocean, Antarctic pack ice exerts prominent impacts. Each year, the circumpolar waters undergo an alternating
process of freezing and thawing. In winter the ice pack surrounding the
continent expands out to encompass an area exceeding 20 million square
kilometers (7.75 million square miles)-about eight percent of the Southern Hemisphere-to distances as far as 560 South Latitude in the Atlantic
and 640 South Latitude in the Pacific.3 By austral summer's end, the ice
pack contracts back to an area of about 4 million square kilometers.
Antarctica's annual sea ice oscillation constitutes the largest seasonal
process in the world ocean system. The growth of Antarctic sea ice during
the winter months effectively doubles the size of the continent, from 18
to 34 million square kilometers (7 to 13 million square miles). 39 Antarctica
becomes a pulsating continent of ice accumulation and recession.
Pack ice also entails the most extensive ice form in the Northern
Hemisphere, covering some 10.6 million square kilometers (4.1 million
square miles) in the Arctic Ocean Basin and adjacent North Atlantic
Ocean. The Arctic polar ice cap field encompasses over 4.7 million.square
kilometers (1.8 million square miles) of polar ice 10 to 20 feet thick that
never melts.'
The area of Arctic pack ice depends upon seasonal conditions. The
Arctic ice field ranges in size from 5.2 million square kilometers (2 million
square miles) in the summer, to a maximum winter area of 11.7 million
square kilometers (4.5 million square miles). 4' The average thickness of
pack ice varies between eight and twelve feet in winter and five to ten
feet in the summer. Like the Antarctic, winds and waves continually crack
the Arctic pack ice sheets into ice floes. Arctic sea ice remains an undulating myriad of floes that present constant hazards for north Atlantic
and polar shipping. Arctic pack ice floes circulate through two ice streams.
Drifting pack ice from the Arctic Basin is discharged primarily through
an ice stream running on the eastern side of Greenland at a drift rate of
eight miles per day. In addition, another ice stream discharges pack ice
through the Arctic-Canadian Archipelago and along the eastern American
37. Britannica Macropaedia, supra note I, at 809; Wadhams, Lange & Ackley, The Ice Thickness
Distribution Across the Atlantic Sector of the Antarctic Ocean in Midwinter, 92 J. Geophys. Res.
14,535 (Dec. IS, 1987); Weeks & Ackley, The Growth, Structure and Properties of Sea Ice, Cold
Regions Research and Engineering Laboratory Monograph No. 82-1 (1982).
38. Britannica Macropaedia, supra note 1, at 815.
39. Laws, The Ecology of the Southern Ocean, 73 Am. Sci. 28 (1985).
40. Britannica Macropaedia, supra note 1, at 814. See Ice and Snow (W. Kingery ed. 1963),
especially Parts III and IV.
41. 1 Britannica Macropaedia, supra note 1, at 853. J. Dyson, The World of Ice 112-121 (1962).
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shore. Both these ice streams also carry icebergs and ice islands in their
currents.
2. Legal Status
Answers to legal questions regarding ice-bound sovereign jurisdiction
rest in considerations of time and space, especially in the longevity of
the ice. Is the ice permanent or temporary? Is the ice pack year-round or
seasonal? In the case of sea ice, substantial agreement exists in international law about its status within a coastal State's jurisdictional zones.
The fact that the surface of offshore maritime zones may be frozen is of
scant consequence. Ice-covered ocean area is indisputably regarded as
waters within the territorial jurisdiction of the coastal State. Relatedly,
fast ice frozen to the shore or fields of pack ice extending several miles
seaward can not convey natural opportunities for lawfully extending sovereign jurisdiction further offshore. As defined largely by State practice
and customary international law, a coastal State's territorial sea and exclusive economic zone can not expand and contract in accord with the
fluctuating extent of frozen water offshore. The baseline for demarcating
these jurisdictional zones remains the land's shoreline, not the seaward
protrusion of the ice margin.: 2
In areas beyond 200-mile exclusive economic zones, the legal status
of pack ice is similarly clear. High seas remain free and open for use by
any State, irrespective of whether their surface is liquid or solid. Icecovered high seas are susceptible neither to sovereign claim nor national
appropriation by a coastal State. 'The fact that the Arctic Ocean is substantially covered with ice cannot ipso facto divorce it from the normal
legal status of being high seas. The frozen surface of the sea does not
convert the legal status of seawater merely because it has become temporarily solid and partially capable of physical occupation. The constant
motion of waves and winds keep the pack ice broken up and not uniformly
solid. Beyond the limits of national jurisdiction, ocean space covered
with drifting pack ice remains high seas, open to use by all States, with
all the attendant international legal rights, freedoms, and duties attached. 43
42. As provided for in the contemporary law of the sea, "The normal baseline for measuring

the breadth of the territorial sea is the low-water line along the coast as marked on large-scale charts
officially recognized by the coastal State." 1982 Law of the Sea Convention, supra note i1,at art.
5. It is this baseline for the territorial sea which also serves as the baseline for the appurtenant
contiguous and exclusive economic zones. Id. at arts. 33 (2) and 57.
43. Cf. the views of Smith, Canadianand Soviet Arctic Policy:An Icy Receptionfor the Law of
the Sea?, 16 Va. J. Int'l L. 609 (1976) and Boyd, The Legal Status ofArctic Sea Ice: A Comparative
Study and a Proposal, 1984 Canadian Y. B. Int'l L. 99 (1984). As regarded in contemporary ocean
law, "high seas" encompass "all parts of the seas that are not included in the exclusive economic
zone, in the territorial sea or in the internal waters of a State, or in the archipelagic waters of an
archipelagic State." 1982 Convention on the Law of the Sea, supra note It, art.
86. High sea
freedoms include those of navigation, overflight, laying of submarine cables and pipelines, construction of artificial islands and installations, fishing and scientific research. 1982 Law of the Sea
Convention, supra note 11, at art.
87.
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C. Shelf Ice
1. Geophysical Character
Ice shelves are vast horizontal ice structures extending beyond the land
margin into ocean space. Nourished by snowfall accumulation and by the
seaward extension of land glaciers, ice shelves are usually attached to
the continental shelf or seafloor, but many protrude further out to float
upon the sea itself. The perimeter of ice shelves is unstable. Through the

process of calving, parts of ice shelves continually break off and drift
out to sea as icebergs.
Ice shelves ring more than one-third of Antarctica's coastline, accounting for 10 percent of the cold continent's area. The Ross Ice Shelf, located

in West Antarctica, spreads over an area of some 191,000 square miles,
approximately the size of France. The thickness of the Ross Ice Shelf is
1,000 meters at the land margin, but thins down to 250 meters at its outer
seaward edge." Other large shelves include the Filchner Shelf in West
Antarctica, the Shackleton Shelf in the Indian Ocean sector, and the
Larsen Shelf on the Antarctica Peninsula.
At one time, Arctic ice shelves existed between the islands of Severnaya
Zemlya and Franz Josef Land; more recently, some shelves were situated
in the Svalbard archipelago, the southeast coast of Nordaustlandet, and
along the east coast of Edgeoya. These shelves have largely disintegrated
since 1970."' To the extent that shelves now exist in the Arctic, ice
formations in Canadian territory off the coast of Ellesmere Island are
most significant. Ice shelves are rare in Greenland since the ice sheet is
hemmed in by peripheral mountains that prevent glacier ice from reaching
the coastal margin along any broad front.
2. Legal Status
Although the 1959 Antarctic Treaty stabilized general political differences, it provided neither for the legal status of ice nor for possible coastal
baseline delimitation. The only reference in the Antarctic Treaty to ice
occurs in Article VI, which includes ice shelves within the treaty's ambit
of jurisdiction:
The Provisions of the present Treaty shall apply to the area south
of 60 degrees South Latitude, including all ice shelves, but nothing

in the present Treaty shall prejudice or in any way affect the rights,
or the exercise of the rights, of any State under international law
with regard to the high seas within that area.'
44. The ice at the edge of the Ross Sea Ice Shelf is advancing seaward at the rate of 900 meters
(3000 feet) annually. Britannica Macropaedia. supra note 1, at 800. See generally F Auburn, The
Ross Dependency (1972).
45. See the detailed discussion in D. Pharand, The Law of the Sea of the Arctic with Special
Reference to Canada 181-204 (1973).
46. The Antarctic Treaty, supra note 2, at art. V.I.
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Nowhere in the Antarctic Treaty are the words "land" or "continent"
incorporated to delimit the area of jurisdiction. One might infer from the
wording of Article VI that the signatories intended to include ice shelves
as part of the continent's land territory, rather than high seas. If so, ice
shelves ostensibly should be treated as glaciesfirma, distinct from other
floating ice forms. This presumption finds some support in that the treaty
does distinguish between "high seas" and "area," thus suggesting that
the drafters were cognizant of physical and legal distinctions between ice
floating in the sea and ice shelves attached to the land.
Perusal of the Antarctic Treaty leaves little doubt that fast ice, pack
ice, and floating ice "islands" separated from the mainland should not
automatically be assimilated to the status of land territory, regardless of
how impressive their dimensions. This conclusion produces four implications: First, sheet ice is implicitly included in the treaty area since it
is superimposed on the continental area in question. Second, sea ice
remains beyond the territorial purview of treaty jurisdiction. Third, this
being the case, extending sovereign claims to offshore sea ice would
compromise the intent of Article IV. Finally, since ice shelves are included
within the territorial delimitations of the treaty, the inference may be
drawn that coastal political boundaries encompass ice shelves.
That ice shelves deserve a quasi-land legal status merely because of
specific inclusion in the treaty area does not follow as a neat deduction,
however. Article VI fails to define the geophysical nature of ice shelves,
nor does it delineate their legal status. The provision merely assigns the
area where treaty jurisdiction applies. Inclusion of ice shelves in Article
VI does not perforce imbue them with any distinctive legal identity. It
may well be that inclusion of ice shelves by the treaty drafters never was
meant to imply that the status of ice shelves was juridically identical to
land. Instead, like the frozen territorial claims, the treaty drafters may
have merely intended to freeze any delineation of the ice shelves' legal
status, while still including them in the treaty area.
The principal rationale for equating ice shelves with land territory is
that they exhibit similar physical and utilitarian properties. According to
this legal logic, shelf ice is several hundred feet thick, relatively immobile,
generally impenetrable by ships, and characterized by areas of considerable dimension. An ice shelf is not ocean space; it is glacies firma.
Hence, the conclusion that ice shelves ought not to be designated high
seas areas. Instead, ice shelves serve as the natural projection of land
seaward, over which the natural boundary between a shelf and its landbased glacier is indistinguishable. Thus, if exploitability, durability, and
permanence are prerequisites for appropriating surface areas, continental
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land and shelf ice are hardly different. '7 By implication, then, baselines
for jurisdictional zones offshore should be delimited from the seaside
perimeter of the ice shelf.
The argument to assimilate ice shelves to land territory is predicated
on physical analogy. Ice shelves are capable of occupation. While astatic
along their perimeter, whole ice shelves (or more properly, ice barriers)
are generally stable. An entire ice shelf, the land proponents contend,
should not be excluded from territorial delimitation merely because a
small fraction of its periphery tends to erode; this conclusion would negate
the overriding reality that the mass as a whole remains secure and steadfast, exhibiting physical and utilitarian hallmarks of land. Notwithstanding that some shelf ice may move and float over water, it still exhibits
qualities much more akin to land, and should be legally regarded as such.
In sum, the argument contends, to equate ice shelves with high sea areas
is faulty; ice shelves functionally subsist as land. It would be exceedingly
difficult for traditional surface and submarine vessels to exercise any rights
to the freedom of the high seas for traditional surface and subsurface
navigation through ice shelf regions-all the more reason shelves are
land-like."8
Navigation, however, is not impossible under all ice shelves. Consequently, another intriguing question raised concerns the legal status of
waters underneath the ice shelves. Are they high seas? Should they be
treated as underground aquifers on land? While the Antarctic Treaty does
include ice shelves within the treaty area, it is silent on legal designation
for their subjacent waters. By implication, since the regime for the high
seas applies generally to waters of the Southern Ocean, subjacent waters
of Antarctic ice shelves could aptly be construed as subglacial extensions
47. See Bernhardt, Sovereignty in Antarctica, 5 Calif. W. Int'l L. J. 297, 308-10; Lakhtine,
Rights Over the Arctic, 24 Am. J. Int'l L. 703, 712 (1930); McConnell, The Dispute on Arctic
Sovereignty: A CanadianAppraisal, 25 U. Florida L. Rev. 465, 483 (1973); Mouton, The International Regime of the PolarRegions, 1107-111] Recueil des Cours Acad. Droit Int'l L. 169, 192

(1962).
48. As one commentator posited,
In appearance [the ice shelf] resembles a land territory rather than a sea territory.

At the barrier edge all navigation obviously ceases. In this instance it is difficult to
plead the considerations that have formed as a rule that the sea cannot be made subject
to the sovereignty of a state. We are, therefore, of the opinion that good reasons favor
the view that the Ross Barrier should be regarded as land and can be the object-of
sovereignty.
What has been said above of the question of sovereignty in respect of the Ross
Barrier applies to other barriers resembling the Ross Sea.
J. Cole, "Claims of Sovereignty over the Antarctic," at II (unpublished thesis on file with the
Judge Advocate School of Charlottesville, Virginia), quoted in Bernhardt, supra note 47, at 309.
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of the high seas. Yet, the fact of potential navigation in subjacent waters
should not invalidate designation of ice shelves as land. The overriding
considerations should be that since ice shelves originate in part from land,
are of a quasi-permanent nature, and have unified boundaries with the
land that are geophysically indeterminate, they should be treated more
as land than water.
On the other hand, perhaps ice shelves should be legally regarded as
portions of the high seas. The reasoning prompting this thought asserts
the following: Since ice shelves geophysically are extraterritorial glacial
extensions floating on ocean space, they are in situ high seas in a frozen
state. Consequently, ice shelves ought to be treated as high seas regions,
juridically immune from national appropriation. This conclusion derives
from the doctrine of freedom of the high seas, which maintains that high
seas freedoms are essential for the promotion of commerce between States.
Relatedly, occupation of ice shelves as territory would generate de facto
extension of maritime boundaries seaward, thus protruding unwarranted
sovereignty further out into the high seas.49 Though conceptually feasible,
the shelf-as-high-seas approach suffers from the hard realities that undergird the shelf-as-land approach. That is, circumpolar ice shelves are
indeed massive, impenetrable, durable structures; they are not liquid water
freely open to and available for exercising high seas rights and freedoms,
In terms of legal status, a middle ground seems preferable between
attributing to ice shelves the exclusive status of either a land or high seas
regime. The critical problem with assimilating ice shelves that float on
circumpolar waters to a land regime is the fact that calving produces a
constantly changing contour of the coastline. Since calving occurs on a
far larger scale than other kinds of natural territorial loss, baselines would
experience extraordinary, capricious alterations. In addition, submarine
navigation under some shelves is possible, further complicating simple
delineation of an ice shelf as land. These observations suggest that floating
ice shelves ought to be incorporated into the high seas regime. Impenetrable ice barriers solidly connected to the continental shelf should be
assimilated to the land regime.
Thus, the following conclusion seems geophysically practical and legally attractive: Portions of the high seas solidly frozen to the seafloor
beneath the icecap, as well as ice shelves and ice tongues fixed to Antarctica's continental shelf, should be legally regarded as having the status
of land. Ice shelves not firmly fixed to the seafloor, but which are merely
floating extensions of the glacier sheet on the ocean surface, should be
accorded high seas status.
49. See G. Hackworth, I Digest of International Law 452 (1940); Cf. C. Columbos, The International Law of the Sea 129 (1967).
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3. Baseline Delineation
The problem of designating a precise legal identity for ice shelves can
be compounded by the search for a functional baseline. Given the permanence and massive durability of ice shelves, sound arguments exist
for their margins serving as baselines. Yet, the natural reality remains
that repeated calving inhibits ice shelves from permanently sustaining
stable coastal margins to function as the edge for baselines. Even if ice
shelves were incorporated into the land regime, baseline demarcation
would still be problematic. Seaward margins of ice shelves are too unsteady and variable to serve as normal baselines under international law.
One plausible consideration for resolving the legal conundrum of unstable ice shelf baselines might be to balance off both the accretion and
diminution of ice shelves through glacier sheet expansion and calving,
respectively. Land property concepts, in particular avulsion or erosion,
appear especially useful in this regard. Technically, avulsion refers to a
sudden change in the channel of a river. The point here is that under
contemporary international law, any sudden, significant geographical change
in a State's political boundary will not disrupt that State's sovereign
jurisdiction over the area affected. Thus, when applied to ice shelves, the
legal inference would permit a State to retain jurisdiction over the same
geographical area where calving occurred, even though portions have
become exposed to the open sea. Put tersely, any loss of shelf ice due
to calving would not entail an actual loss of territorial jurisdiction.'
While perhaps appealing for its convenience, application of the avulsion
doctrine to shelf ice could aggravate legal difficulties. As noted, the
avulsion doctrine would produce net increases in offshore jurisdictional
zones to compensate for corresponding losses of land-ice territory. However, calving occurs at extraordinary dimensions. Sightings of some calved
shelf ice have estimated their dimensions to be 100 by 60 kilometers, the
size of Luxembourg or Connecticut. 5 As a result, application of the
avulsion analogue could generate extraordinary expansions of maritime
boundaries, a development that might prove legally and politically objectionable to other States. Important also is that resort to an avulsion
doctrine would contravene accepted practice in the law of the sea, expressly, those stipulations declaring that offshore jurisdictional zones should
be measured from the low water mark on the shore line. Save for denying
the existence of a coastal State or the need for a jurisdictional baseline
for ice-shelf areas, the legal problems created by the avulsion exception
would persist.
50. See Note, Iceberg Appropriation and the Antarctic's Gordian Knot, 9 Calif. W. Int'l L. J.
405, 416 (1979); Bernhardt, supra note 47, at 305.
51. See Swithinbank, McClain, & Little, Drift Tracks of Antarctic Icebergs, 18 Polar Rec. 495-

501 (1977).
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Another prescription might have the natural processes of ice sheet
advancement and ice shelf calving likened to the gain and loss of territory
through land accretion and erosion. Accretion is the gradual enlargement
of land through natural forces. Erosion constitutes a gradual wearing
away of land by winds, currents, or tides. Resort to these two notions
would permit a more flexible doctrine of ice shelf delimitation. A baseline
mark would advance or recede according to actual accretion through sheet
ice advancement or its diminution due to calving. Application of the
erosion doctrine would preclude arbitrary extensions of State jurisdiction
over the high seas. This could only occur through actual accretion of the
ice sheet, pushing the ice shelf edge farther seaward. In both instances,
attainment of legal consistency would appear more feasible since the ice
shelf itself would remain the absolute margin, even if its contours were
subjected to change.52
To retain some semblance of an intelligible baseline, standard formulas
would have to be devised and negotiated among interested States to
account for accretion and erosion in a reasonable manner. Fluctuations
in maritime boundaries could be attenuated by calculating a continental
baseline based on average expansions of the ice shelves observed over a
period of several years. Or, perhaps the average seasonal maximum edge
of the ice shelf could be used as a possible baseline. A third possibility
might combine both concepts above. The location of the ice edge would
be pinpointed and fixed as of a given date, and a standard allowance, for
example, 100 kilometers, could be allotted to compensate for losses in
shelf ice over a specifically set period, perhaps 10 or 20 years. This
schema would supply a geographically fixed baseline, with appropriate
coordinates, in spite of future creep or depletion of the shelf margin.
If neither a high seas nor land regime approach is deemed sufficient
legal rendering, then the attractive option should be to designate the ice
shelf as a unique, special form of territory. Antarctic ice shelves under
international law would be treated neither as frozen water structures nor
as analogous land formations. Rather, shelf ice would be considered
legally as shelf ice, a unique kind of territorial space deserving unique
legal treatment. Accordingly, baselines for offshore maritime jurisdictional zones might be drawn geologically, according to subglacial land
structures comprising outer margins of the continental shelf. This would
permit greater stability and regularity for baseline construction: the subglacial continental shelf is part of the ocean floor, stable and enduring.
Where the limits of ice shelves exceed the outer margins of Antarctica's
continental shelf, the baseline would be drawn back at that geological
edge, based on appropriate seismic soundings and calibrations. While
52. Compare the views of Mangone, The Legal Status of Ice in International Law, Antarctica
Challenge-Ill 371, 381 (R. Wolfrun ed. 1987) and those of D. Pharand, supra note 45, at 184.
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such a baseline construction departs from the traditional low-water mark
method adopted for the law of the sea, physical realities of the Antarctic
coastline render use of the traditional baseline approach impractical. Where
the subglacial continental edge becomes highly irregular, application of
the straight baseline method would appear apt. In Western Antarctica,
where subglacial land formations are actually archipelagic in kind, baselines could be extended from outermost continental shelf perimeters in a

manner similar to fixing contemporary baselines for archipelagic waters
in the 1982 UNCLOS. In effect, the outer margins of the Antarctic landmass beneath the ice shelves would become the points of demarcation
for jurisdictional baselines. As already demonstrated, the ice shelves
around Antarctica do not lend themselves neatly to treatment either as
land formations or sea space. International law should admit this situation

and adopt new methods and approaches for dealing with unique circumpolar geophysical realities.

C. Icebergs
1. Geophysical Character
In regions where continental glaciers extend seaward, wave action and
subglacial stress combine to produce fissures in coastal ice formations.
Often, large chunks of ice calve off into the sea and drift away as icebergs.
Winds and ocean currents can push icebergs thousands of miles in a few
years. If icebergs remain in cold polar waters or locked within pack ice,
their life-span is indeterminate; drifting into warmer ocean currents, however, accelerates their disintegration. 3
In the Southern Ocean, tabular shaped icebergs are known to be of
tremendous draft and proportion. Lengths of five miles and heights exceeding 150 feet above sea level are not uncommon. Both the dimensions
and abundance of Antarctic icebergs are far greater than those in the
Arctic. Of the world's total iceberg mass, about 93 percent is estimated
to be in southern polar waters.' Antarctic icebergs originate at the seaward
extremity of the vast continental land-ice sheet where giant ice shelves
with fronts hundreds of miles long fracture and fall off into the ocean.
The largest known Antarctica iceberg was sighted by the icebreaker U.S.S.
53. .. Dinsmore, "Iceberg," 9 McGraw-Hill Encyclopedia of Science & Technology 6-8 (6th ed.
1987); Illustrated Glossary of Snow and Ice 20 (T. Armstrong, B. Roberts & C. Swithinbank eds

1966).
54. Britannica Macropaedia, supra note 1, at 811. The potential of icebergs as a fresh water
source has been discussed and debated, but not tested. For representative studies on the feasibility
of iceberg utilization, see Weeks & Campbell, Icebergs as a Fresh-WaterSource: An Appraisal, 12
J. Glaciology 207 (1973); Hult & Ostrander, Antarctic Icebergs:A Global Fresh Water Resource.
Rand Rept. R-1255 (Nat'l Sci. Fdn 1973); and Iceberg Utilization (A. Husseinn ed. 1977).
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Glacierin 1956 and had a measured length of 208 miles (333 kilometers)
and a width of 60 miles (96 kilometers). 5
The size of Arctic icebergs vary from the dimensions of an automobile
to that of a ten-story building; many, however, have heights of 150 feet
and lengths of 600 feet. Whereas Antarctic icebergs mainly originate from
ice shelf calving, .over 90 percent of the estimated 16,000 Arctic bergs
that are annually produced originate in the mountainous glacier fjords of
Greenland.' Some 20 glaciers along the west coast of Greenland supply
most Arctic icebergs; the Jacobshavn Glacier alone produces approximately 10 percent of Greenland icebergs each year.
2. Legal Status
Assignment of rights and duties for iceberg appropriation remains unsettled in international law. It would seem that determination of iceberg
ownership should be contingent upon the legal regime in place in each
respective polar region, as well as the geographical location of an iceberg.
As to location, icebergs may be found in territorial waters of north polar
States, their 200-mile exclusive economic zones, or in high seas regions.
Regarding the south polar region, icebergs may drift around within the
Antarctic Treaty area, within 200 miles of a distant coastal State, or
remain in the high seas. Given that the superabundance of iceberg mass
is produced in circumpolar Antarctic waters, this analysis focuses on that
region. Implications for floating ice formations in the Arctic are treated
later in this study as ice islands.
The legal status of icebergs in the Antarctic not only depends upon
berg location; a critical consideration also is the nature of the regime
governing Antarctica. Those regimes most conceivable include the current
Antarctic Treaty System, a freedom-of-the-high-seas res nullius regime,
a national regime organized by sector claims, and, finally, a common
heritage of mankind regime under the auspices of an international body
like the United Nations.
a. The Antarctic Treaty System
The legal status of ice becomes contentious when treated as a resource.
Problems arise because questions involving exploitation of ice resources
directly invoke issues of sovereignty. The requirement of effective occupation and whether it has been satisfactorily achieved to meet international law standards becomes pivotal for defining the legal relationship
55. Britannica Macropaedia, supra note 1, at 811.
56. J. Dinsmore, supra note 53, at 6; Britannica Macropaedia, supra note 1, at 811.
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between ice shelves, icebergs, and rights of appropriation. Consequently
in Antarctica, ice exploitation as a resource issue compels the treaty parties
to return full face to the central problem of sovereignty and conflicting
territorial claims, a situation they historically have preferred to avoid.
The legal nature of the territorial regime on Antarctica necessarily
determines the legal status of its circumpolar ocean basin. That is, any
claims to ice floating in waters adjacent to Antarctica must find fundamental support in the maintenance of a valid claim to sovereignty over
the continent itself. Since icebergs float in this ocean basin, the type of
regime imposed upon Antarctica promotes distinct consequences for maritime delimitation and offshore resource acquisition.
Ice shelves are the only kind of ice explicitly mentioned in the Antarctic
Treaty. The legal status of icebergs has not been formally addressed in
international law, either by treaty, State practice, or general principles of
law. Icebergs were ignored in the Antarctic Treaty; moreover, interested
States have yet to undertake any formal discussion about their possible
commercial exploitation under a resource regime, or for that matter, the
international legal implications of towing icebergs through ocean space.
As already noted, Article IV of the Antarctic Treaty freezes the claims
to sovereignty in Antarctica. By agreeing to disagree on the status of
territorial claims, the contentious issue of sovereignty among the Consultative Parties remains at bay. By withholding recognized legitimacy
of sector claims, two effects are produced. First, the status of sector
claims extending seaward beyond the ice shelves also remains frozen.
Thus, the Antarctic Treaty effectively precludes these seaward territorial
protrusions from being legally consummated, albeit by so doing, ambiguity over the legal status of the circumpolar Antarctic ocean basin is
perpetrated. A strict interpretation of Article IV would relegate sector
claims only to Antarctica's land mass and its ice shelves. No sovereign
claim accordingly could be exercised to icebergs, pack ice, fast ice, or
ice islands as objects situated in an exclusive territorial domain. It is
similarly dubious whether any proprietary rights can be claimed by the
Antarctic Treaty membership in general, or the Consultative Parties in
particular, to icebergs that have calved away from ice shelves situated
within the Antarctica Treaty area.
A second effect arises from the nebulous sovereign status of the Antarctic sectors. Assertion by claimant States to sovereign jurisdiction over
icebergs drifting in "their" Southern Ocean sector projections remains
open to challenge. For one, no coastal States exist in Antarctica from
which zones of national jurisdiction could extend. For another, no claim
to Antarctica is recognized today by any nonclaimant government. Without formal approval by the international community, attempts to exploit
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resources on grounds of national territorial appropriation
would invite
57
widespread condemnation and rejection of legitimacy.
Legal ambiguity concerning seaward sector claims might be reasonably
resolved by acknowledging that the waters around Antarctica are high
seas extending up to the ice shelf (baseline). Hence, icebergs floating in
the Southern Ocean could be regarded as res nullius, available for exploitation by any person capable of doing so. This opportunity would
apply to all States, not only those which are Antarctic Treaty party members.
b. Freedom of the High Seas
As implied in the Antarctic Treaty, the circumpolar Southern Ocean
basin is high seas. Therefore, according to freedom of the seas doctrine,
icebergs could be freely harvested by any interested State. Icebergs would
be considered a water resource, not a floating appendage from some
sovereign Antarctic territory. As a water resource of the high seas, icebergs
would be subject to acquisition and appropriation for private use anywhere
in the Antarctic ocean basin.5" In addition, legal logic might permit ice
to be extracted from the ice shelf itself; since portions of ice shelves float
over high seas water, that ice could be regarded as solidified high seas,
a res nullius resource. This conclusion would hold fast, particularly if
iceberg harvesting States refused to recognize claims to the continent.
In order for iceberg harvesting to proceed under the freedom of the
high seas rationale, it must be consistent with general principles of high
seas freedoms. However, harvesting of icebergs is not explicitly regulated
in the contemporary law of the sea; as a consequence, new law must be
fashioned to accommodate the issue. One approach might be to employ
a rationality test to iceberg rights on the high seas. That is, iceberg
harvesting should be evaluated in terms of whether it can be integrated
into the established law of the sea without impinging on fundamental
norms. The fundamental test of rational use would turn on whether a
potential freedom of the high seas were compatible with already established freedoms, primary among them free navigation and fishing. In
addition, the increased importance of preserving the ocean's ecological
well being and dissuading marine pollution suggests that the exercise of
57. Interesting enough, claimant States would have little difficulty justifying such appropriation
on the basis of rights under freedom of the high seas. Notwithstanding twin pressures of perceived
sovereign right and national pride, a "high seas" strategy would undoubtedly prove far less confrontational than appropriation justified on the basis of claims to the continent. This appears especially
true in light of contemporary ocean law, which asserts that: "No State may validly purport to subject
any part of the high seas to its sovereignty." 1982 Convention on the Law of the Sea, supra note
11, at art. 89. This clearly would be the allegation leveled against a claimant that exploited icebergs
at sea on grounds of its sovereign rights.
58. See Lundquist, The Iceberg Cometh?: InternationalLaw Relating to Antarctic Iceberg Exploitation, 17 Nat. Res. J. 1, 23 (1977).
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any new freedom of the high seas would have to be compatible with
international environmental law standards. If the process of iceberg utilization can satisfy these rational use requirements, then that right would
appear an appropriate candidate as a new freedom of the high seas.
c. The National Approach
It is conceivable that claimant States in Antarctica may eventually
declare zones of national jurisdiction over coastal waters offshore their
claimed sectors. If sovereign jurisdiction were imposed, the legal status
of icebergs would change dramatically. The reasons for this are clear.
First, if ice shelves are considered portions of the land margin, then they
enjoy a property status exclusive to the coastal State. Since icebergs derive
naturally from ice shelves, claimant States could insist on retaining property rights over all ice structures located within their territorial waters.
Second, even if ice shelves were determined to be beyond coastal baseline
delimitation, they would surely still lie within territorial waters and exclusive economic zone jurisdictions asserted by claimant States. Third,
icebergs floating within 200 miles of a territorial sector's coastal baseline
would still fall within that claimant State's exclusive economic zone.
Finally, even if an iceberg were to float beyond an exclusive economic
zone, the unresolved legal issue persists regarding whether it might still
properly belong to the coastal State since it emanated from its real property, and therefore remains open to reclaim by that State.
Under a national approach, Antarctica would become ordered by the
sector theory." The continent would be divided into independent sovereign sectors in which each respective claimant State would possess exclusive territorial and resource rights over its own area. New Zealand's
claim to the Ross Shelf, the overlapping claims by Great Britain, Argentina, and Chile to the Filchner Ice Shelf, as well as claims of Australia,
France, and Norway would assert exclusive rights to ice shelves and
derivative icebergs drifting within their maritime boundaries. Icebergs
would consequently become qualified as a non-living resource in superjacent jurisdictional waters.
d. Common Heritage of Mankind
A final regime for icebergs might be found in the same tack that the
Group of 77 States pursued for polymetallic nodules on the deep seabed
during the United Nations Conference on the Law of the Sea, that is, to
assert that icebergs are part of the common heritage of mankind.'
59. See text supra, at notes 14-16.
60. In the contemporary law of the sea, the common heritage of mankind principle specifically
refers to the deep seabed (i.e., the "Area") and its manganese nodule mineral resources. See 1982
Law of the Sea Convention, supra note 11, arts. 136 and 137.
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The legal theory underpinning such a strategy would run accordingly:
The claims to Antarctica are invalid and not recognized by international
law. Since the continent has no rightful sovereign owner, it therefore
should be legally declared as res communis, common space belonging to
all mankind. Ice fragments derived from common space Antarctica should
naturally be considered part of the common heritage of mankind, and
benefits from those ice resources distributed internationally, with preference going to the least developed nations. If such a common heritage
assertion were to become effectively legitimated, icebergs would be made
immune from national appropriation and private gain; exploitation would
be carried out by a common international management system; there
would be active and equitable sharing of benefits for "all mankind"
derived from exploitation of ice resources; scientific research in the region
would be free and open to all interested parties; and iceberg resources
could be used only for peaceful purposes. 6 '
If the past is prologue, a common heritage regime for icebergs would
likely find its genesis in the United Nations General Assembly, whose
actions would eventually culminate in an international agreement designed
to make icebergs a common heritage resource. Further, an "International
Iceberg Authority" would likely be proposed, probably modeled on the
institutional arrangement created for deep seabed mining' 2 and suggested
in the case for eventual exploitation of moon resources,' 3 never mind the
hints at Antarctica and the geostationary orbit.' There is no doubt,
however, that most Antarctic Treaty members--especially those Consultative Party States possessing' technology for harvesting iceberg re61. For discussion of the common heritage notion, see Joyner, Legal Implications of the Common
Heritage of Mankind. 35 Int'l & Comp. L. Q. 190 (1986); Larschan & Brennan, The Common
Heritage of Mankind Principle in InternationalLaw, 21 Colum. J. Transnat'l L. 305 (1983); and
Wolftm, The Principle of the Common Heritageof Mankind, Zeitschrift fur Auslandisches Offentliches Recht und Volkerrecht 312 (1983).
62. On the International Sea-Bed Authority, see 1982 Convention on the Law of the Sea, supra
note 11, at arts. 156-158.
63. Agreement Governing the Activities of States on the Moon and Other Celestial Bodies, U.N.
Doc. A/AC./L.l13/Add.4 (1979), reprintedin 18 I.L.M. 1434 (1979). For relevant analysis, see
Christol, The Common Heritage of Mankind Provision in the Agreement Governing the Activities of
States on the Moon and Other Celestial Bodies, 14 Int'l Lawyer 429 (1979).
64. In national statements submitted to the U.N. Secretary-General, several governments asserted
Antarctica's status as the common heritage of mankind. See Part I: Views of States, in Question
of Antarctica, Study Requested under General Assembly Resolution 38/77, Report of the SecretaryGeneral, vol. 1, at 92 (Bangladesh); vol. 2. at 46 (Egypt), 83 (Ghana), 107 and 110 (Malaysia);
vol. 3, at 21 (Nigeria), 35 (Pakistan), 71 (Sri Lanka), 136 (Zambia), and 139 (Zimbabwe). U.N.
Doc. A/39/583 (1984). On the application of the notion of common heritage to Antarctica, see
Joyner, The Evolving Antarctic Legal Regime (Review Article), 83 Am. J. Int'l L. 603, 622 (1989)
and Francioni, Antarctica and the Common Heritageof Mankind, in International Law for Antarctica
101 (F. Francioni & T. Scovazzi eds. 1987).
65. See C. Christol, The Modem International Law of Oter Space 481-488 (1982) and Galloway,
The CurrentStatus of the Controversy Over the GeostationaryOrbit, 1979 Proceedings of the 21st
Colloquium on the Law of Outer Space 23-24.
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sources-would vehemently resist any such action by the United Nations
and refuse participation in any common heritage regime. Even if such a
common heritage iceberg convention were drafted by a General Assembly
majority and could enter into force, it would plainly lack the political
and technological wherewithal to function effectively, much like the socalled Moon Treaty. Thus, though the treaty might legally exist on paper,
it would be stillborn in actual State practice.

D. Ice Islands
1. Geophysical Character
A unique type of iceberg is the ice island. It is a massive floating tabular
ice structure 20 to 200 feet thick having areal dimensions up to 300 square
miles.' 6 Ice islands predominate in Antarctic waters and are far larger
than their Arctic counterparts. They are usually capable of occupation
and use, and are earmarked by mobility and semipermanence. Even so,
it is in the Arctic where ice islands have been used fairly extensively, as
compared to benign indifference paid them in Antarctic waters; thus, legal
ramifications for ice islands so far have exclusively arisen within the
context of the Arctic experience.
Ice islands in the Arctic originate from fast ice along the high-latitude
northern shores of the Canadian Archipelago and are distinguishable from
the smaller, more jagged icebergs calving away from glaciers in Greenland. The principal source of Arctic ice islands is the Ward Hunt Ice
Shelf, a land fast ice shelf, located on the northern edge of Ellesmere
Island. Many ice islands have drifted for as long as three decades in the
Arctic Ocean and Canadian Archipelago before breaking up into floes
and melting. The durability of some ice islands permits prolonged human
occupation. Both the United States and the Soviet Union have utilized
ice islands as drifting scientific research stations. In addition, ice islands
have been utilized for military purposes.67
66. F. Hunkins, "Ice Island," 9 McGraw-Hill Encyclopedia of Science & Technology 3 (6th ed.
1987).
67. Id. at 5. Among the more important ice island stations are T-3 (Fletcher's Ice Island), ARLIS
11(Arctic Research Laboratory Ice Station 1I), and NP-6 (the Soviet Union's North Pole 6 facility).
These stations have conducted meteorological, oceanographic, geophysical, and upper atmospheric
studies over the past three decades. Id. at 5. See also W. Scoresby, The Polar Ice and the North
Pole (1982). Gerald Graham has asserted that:
Ice islands, like artificial islands, are increasingly being used for defence purposes.
Several such 'islands' have, for example, over the years been occupied and used as
bases within the so-called Canadian 'sector' of the arctic by both the Soviet Union
and the United States. In addition, the United States Navy is believed to be presently
studying the possibility of using some ice islands as giant aircraft carriers.
Graham, Ice in InternationalLaw, 7 Thesaurus Acrosium 489, 491 (1977).
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2. Legal Status
Ice islands supply a new form of oceanic occupation that presents
unique definitional and jurisdictional challenges for international law. One
view holds that ice islands should be considered property of the State
away from which they calved. That is, as fragments of ice shelves, ice
islands should be deemed territorial property of the State from whose ice
shelf it derived.' Yet, as with iceberg property rights, it remains impractical to legally equate calved ice pushed around by winds and currents
with a relatively stable, permanently fixed, land-based glacial mass. The
extreme position that an ice island is perpetually the property of the coastal
State from which it derived is untenable. Conversely, the position that
an ice island becomes res nullius at the moment of its calving also ignores
juridical realities of territorial sea and exclusive economic zone jurisdictions in the Arctic. The fact that an ice island may become an object of
value to the coastal State makes it unlikely that such a sweeping res
nullius precept would gain widespread acceptance in northern waters.
This territorial approach could be modified by returning to the general
logic for iceberg utilization. According to this reasoning, calved ice would
lose its legal status as territory, but would retain its legal status as a natural
resource. Coastal States would possess inherent rights to acquire ice
islands within territorial seas and exclusive economic zones. However,
upon crossing over into high seas, ice islands would revert in legal status
to res nuiius, thereafter becoming a natural resource available for use or
occupation by any state or person.
In terms of use so far-as floating platforms-ice islands have not
been much appreciated as a natural resource. Their utilization has been
principally predicated on occupation and observation, not exploitation.
Thus, the inherent value of ice islands to a coastal State remains largely
dependent upon their territorial utility. Rather than be subsumed by coastal
States as a natural resource, ice islands could be more aptly claimed as
portions of their former territory, still located within their boundaries of
national jurisdiction. Thus, coastal States would retain first rights to
appropriate ice islands in their waters.
Could valid title inhere in ice islands even absent effective occupation?
Given accepted tenets of international law, one would think not. Permitting an ice island to drift beyond its maritime jurisdiction without
occupation clearly would signify forfeiture of exclusive sovereign rights
to it. In high seas regions, it seems reasonable that an ice island could
be enjoined with property status only when it had been occupied. A State's
jurisdictional rights would apply to an ice island only for the period it
actually "effectively" occupied the structure. Abandonment of an ice
island would allow other States to occupy it and impose their own jurisdictional rights.
68. Pharand, supra noe 45, at 196.
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Fundamental problems here are obvious. First, international law must
account for the ice island as a particular legal entity, not only in terms
of its natural genesis, but also with respect to its purpose and function.
Is an ice island under international law more properly akin to a natural
island, an artificial island, or a ship? Ice islands can drift outside a coastal
State's jurisdiction. As a mobile, unstable ice form, occupied ice islands
require more precise legal status as they drift into the high seas or into
maritime jurisdictions of other coastal States. Relatedly, there is need to
ascertain more precisely the legal status which unoccupied ice islands
possess as they drift into some coastal State's maritime jurisdiction.
a. Natural Island
An island is defined in international law as "a naturally formed area
of land, surrounded by water, which is above water at high tide. ""
Applied to ice islands, the problem central to any analogy with a land

island is whether permanent fixture to the seafloor accrues as an essential
qualification. Clearly, the answer is in the affirmative. In addition to being
naturally-formed, a true island under international law must possess a
natural "permanency of location" that can give rise to generating territorial seas and exclusive economic zones.' Once detached from ice shelves,
ice islands drift around, subsisting intact for a relatively brief interlude
in geological time before disintegrating. Ice islands are not stable, permanent, or naturally attached to the ocean floor; they are therefore incapable of generating lawful territorial seas. Further, were drifting ice
islands equated with the legal status of land islands, complications involving conflicting jurisdictional claims could arise in cases where one
State's ice island drifted into another State's maritime jurisdiction. Also,
as ice islands drifted, constant confusion could arise over shifting jurisdictional zones drifting with the ice mass. For all these reasons, endowing
ice islands with the legal status of land islands hardly seems appropriate
or desirable.
b. Artificial Island
Though primarily used as scientific research stations, ice islands have
also served as fixed artificial platforms to drill wells in the continental
shelf of the Canadian Arctic archipelago. International law provides that
installations and devices necessary for exploration and exploitation of
69. 1982 Convention on the Law of the Sea, supra note 11, at art. 121 (1).
70. Pharand, The Legal Status of the Arctic Regions. [163-Il] Recueil des Cours Acad. Droit Int'l
L. 49, at 94 (1979). The clear inference here is that "[a~rtificial islands, installations and structures
do not possess the status of islands. They have no territorial sea of their own, and their presence
does not affect the delimitation of the territorial sea, the exclusive economic zone or the continental
shelf." 1982 Convention on the Law of the Sea, supra note 11,at art. 60. Importantly, if the ice
island were fixed to the continental shelf so that it was immobile, it could well qualify legally as
an artificial installation.
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natural resources on or in the continental shelf should fall under the
jurisdiction of the coastal State. Under Article 60 of the 1982 Law of the
Sea Convention, the coastal State retains exclusive right to regulate in
its exclusive economic zone "the construction, operation and use of any
artificial islands, and of any installations and structures for economic
purposes, provided that artificial islands, installations and structures may
not be established where interference may be caused to the use of recognized sea lanes essential to international navigation.'"' This provision
applies mutatis mutandis to artificial islands, installations, and structures
on the continental shelf.
Artificial islands are not entitled to territorial seas, and States are
prohibited from projecting their sovereignty to the high seas through the
establishment of maritime boundaries around artificial islands. In order
to insure safety of navigation, coastal States may establish safety zones
not in excess of 500 meters around artificial islands.72 While ice islands
may not appear closely akin to artificial islands, safety zones for ice
islands engaged in research or exploitation activities seem reasonable and
appropriate. In reality, the use assigned for an ice island contributes to
defining its legal status. If adapted in a fixed position as a drilling platform
or installation, ice islands should be legally treated in that vein. Such
manned stationary structures, natural though they may be, differ in technical function and legal station from unoccupied, drifting chunks of ice.
c. Ships
The predecessors to research stations on ice islands were "drift ships"
that undertook polar studies by drifting with floes of pack ice. Some
commentators have posited that legal difficulties associated with property
status and jurisdiction rights over ice islands could be ameliorated if an
occupied ice island were treated as a ship. 3 That is, an ice island would
assume the territorial property of the coastal State within its maritime
boundaries, become res nuiius if left to drift unoccupied on the high
71. 1982 Convention on the Law of the Sea, supra note 11, at art. 60.
72. Id. at art. 60 (4) and (5).
73. Pharand, supranote 70, at 85; D. Pharand, supra note 45, at 198. Also see Smith, Sovereignty
in the North: The CanadianAspect of an InternationalProblem, in The Arctic Frontier 249 (R.
Macdonald ed 1966). A critical problem in the ice island-ship analogy is the definition of "ship,"
for which there is no universally accepted definition. Admiralty law actually prefers the term "vessel,"
although no consensus exists on definition of that term, either. See F. Maraist, Admiralty 14 (2nd
ed 1988). In this regard, two leading admiralty writers have opined that "Perhaps the best approximation would be to say that the term 'vessel' is applied to floating structures capable of transporting
something over the water." G. Gilmore & C. Black, The Law of Admiralty 33 (2nd ed 1975). The
U.S. Congress has defined a vessel to include "every description of watercraft or other artificial
contrivance use or capable of being used, as a means of transportation on water." I U.S.C. § 3
(1988). The U.S. Supreme Court has determined vessels to mean "all navigable structures intended
for transportation." Cope v. Vallene Dry Dock Company, 119 U.S. 625, 629, 7 S. Ct. 336, 338, 30
L. Ed. 501 (1887).
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seas, and assume the jurisdictional status of a ship upon the moment of
occupation. Ice islands might be classified as public or private ships in
the same manner as ordinary vessels, depending on whether or not they
were engaged in the performance of public acts.
The ice on which a research station was established would be subjected
to the sovereign authority of the State which installed it. However, defining occupied ice islands as ships does present a central problem. An
ice island drifts interveniently between a vessel and a piece of territory
and lacks critical attributes of ships, for example, the capability of seagoing propulsion and navigational control. Occupied ice islands would
also have to be registered with Arctic flag States, and various licensing
arrangements, navigational duties, and damage liabilities worked out.
Purportedly, flag States would exercise exclusive rights to jurisdiction
over activities on the ice island while floating within national jurisdiction,
or if effectively occupied while drifting on the high seas. Ice islands, as
research ships, would be subject to the relevant provisions for marine
scientific research in the law of the sea.74 A State occupying an ice island
must notify another coastal State if its research facility were operable
should it drift into a territorial sea. Any exploration of the continental
shelf could only proceed with express consent given by the relevant coastal
State; similarly, any research conducted in the exclusive economic zone
or continental shelf region would require consent by the coastal State.
An apt conclusion from this analysis suggests that a legal regime for
ice islands may soon be necessary. Coastal States in the Arctic need legal
assurance that, once an ice island becomes effectively occupied and marine research proceeds for lawful and peaceful purposes, rights of occupation will not be subjected to arbitrary and capricious controls if the
ice island were to drift into another coastal State's maritime jurisdiction.
A second point turns on how effective occupation and research intentions
can be demonstrated. It seems reasonable that a government or group
engaged in marine research must provide the coastal State with full information on the nature of its ice island facility and the nature of the
research project. After receiving this information, a coastal State would
be required to respond with decision within a designated period so that
a research State or competent scientific organization could proceed with
research endeavors on the ice island facility.
Mention must also be made of military uses of ice islands. All marine
74. See 1982 Convention on the Law of the Sea, supra note 1I,at arts. 238-262. Specifically,
scientific research installations or equipment "do not possess the status of islands. They have no
territorial sea of their own, and their presence does not affect the delimitation of the territorial sea,
the exclusive economic zone or the continental shelf." 1d. art. 259. Moreover, coastal States retain
the right to regulate, authorize, and conduct marine scientific research in their territorial sea, exclusive
economic zone, and continental shelf regions. Id. at arts. 245 and 246. Research may only be
conducted with the consent of the coastal State. Id.
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research must be conducted for exclusively peaceful purposes, whether
in the high seas or within a coastal State's maritime boundaries.' 5 The
possibility of dual use for scientific and military purposes could be problematic. This suggests that international law either should prohibit military
uses of ice islands outright, or at least furnish strict rules to regulate their
military applications in both coastal State maritime 'areas and on the high
seas.
IV. CONCLUSION
In an era of dwindling fresh water resources, polar glacial formations
present new and important challenges for international law. Ice has solid
physical properties, water is a liquid. The considerable distinctions between the two substances clearly suggest that similar legal norms can not
be neatly applied to both. Thus, automatic extension of ocean law principles to ice-covered polar regions is misguided in practice and faulty in
law. No doubt this realization helps explain why ice-covered areas have
usually been omitted from consideration during the conventional formulation of the law of the sea. Ice covering ocean space, however, does
not accurately constitute land formations, either. Hence, legal norms for
terra firma are not entirely appropriate for such glacial structures.
What is needed is new international law that addresses more adequately
the geophysical nature of ice and its legal relationship with the rest of
the earth's environment. As fresh water becomes more scarce, so too will
polar ice formations become more dear as potentially exploitable resources. New international law must be hammered out and agreed upon
to deal with increased competition for ice resources. That mandate remains
essential for ensuring that international harvesting and use of ice resources
in polar regions can proceed in ways that are peaceful, orderly, and
environmentally safe.

75. A cardinal principle articulated in the contemporary law of the sea is that "marine scientific
research shall be conducted exclusively for peaceful purposes." 1982 Convention on the Law of the
Sea, supra note It, at art. 240 (a). Whether military uses of ice islands are contrary to "peaceful
purposes" remains arguable since defensive measures might not be construed as threatening or
offensive to the peace. That is, "peaceful" might be interpreted either to mean "non-military" or
"absent aggression." Interpretation as the latter would not necessarily exclude all military-related
research or military activities on ice islands.

